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A 33-yr-old white male presented with bloody diar¬ 
rhea, leukocytosis, and left lower quadrant direct and 
rebound tenderness after a self-administered concen¬ 
trated hydrofluoric acid enema while intoxicated from 
intranasal cocaine administration. Intraoperative flexi¬ 
ble sigmoidoscopy and a gastrografin enema revealed 
severe mucosal ulceration and edema in the rectum and 
sigmoid colon. Laparotomy revealed an ulcerated, ne¬ 
crotic, and purulent sigmoid colon and intraperitoneal 
pus. The patient underwent a limited sigmoid resection 
and a Hartman procedure. Five months later, the patient 
presented with a rectal stricture which was resected. 
This case demonstrates that a hydrofluoric acid enema 
can cause fulminant acute colitis and chronic colonic 
strictures. 


INTRODUCTION 

Although the clinical presentation of upper gastroin¬ 
testinal injury from acid ingestion has been well de¬ 
scribed (1-5), little is known about the clinical presen¬ 
tation of lower gastrointestinal injury from an acid 
edema (6, 7). We report the clinical, radiographic, 
endoscopic, and pathologic findings in a case of hydro¬ 
fluoric acid administered by enema. 

CASE REPORT 

A 33-yr-old previously healthy, human immunode¬ 
ficiency virus seronegative white male, with a history 
of chronic intranasal cocaine abuse, presented with 
severe rectal pain and bloody diarrhea 36 h after self- 
administering a concentrated hydrofluoric acid enema 
while intoxicated from intranasal administration of co¬ 
caine. He denied a history of homosexuality, rectal 
trauma, or anal intercourse. Physical examination re¬ 
vealed an alert male in pain. The temperature was 
36.7°C, the pulse was 86 beats/min, and the blood 
pressure was 150/90 mm Hg. Lung and heart exami¬ 
nations were within normal limits. There was left lower 
quadrant direct and rebound tenderness with localized 


guarding. Bowel sounds were hypoactive. The perianal 
skin was excoriated. Rectal examination revealed an 
exquisitely tender anus and bloody stool. The hemato¬ 
crit was 44.9. There were 15,300 leukocytes/mm 3 , of 
which 62% were neutrophils, and 24% were band 
forms. The serum calcium level was 8.2 mg/dl (nor¬ 
mal., 8.6-10.4), with a normal serum albumin level. 
Values of other routine serum electrolytes and bio¬ 
chemical parameters of liver function were within nor¬ 
mal limits. The platelet count, prothrombin time, and 
partial thromboplastin time were within normal limits. 
Abdominal roentgenogram revealed no subdiaphrag- 
matic “free air.” 

The patient received calcium carbonate enemas to 
bind intraluminal fluoride ion, and iv administered 
ampicillin, gentamicin, and clindamycin. A gastro¬ 
grafin enema revealed mural spiculations due to ulcer¬ 
ation, thumbprinting due to submucosal edema, a wid¬ 
ened presacral space due to retrorectal inflammation, 
bowel angulation, subtotal obstruction in the distal 
descending colon, and no extravasation of contrast (Fig. 
1). Sigmoidoscopy performed in the operating room, 
after induction of general anesthesia, revealed severely 
ulcerated and necrotic rectal and sigmoid mucosa. An 
exploratory laparotomy was performed which revealed 
a discolored, purulent sigmoid and intraperitoneal pus. 
Fourteen centimeters of sigmoid were resected, and a 
Hartman procedure with a distal sigmoid colostomy 
was performed. Bilateral ureteral cathethers and per¬ 
cutaneous perirectal drains were inserted. Pathologic 
examination of the resected specimen revealed pro¬ 
found ulceration, necrosis, acute inflammation, and 
submucosal bacterial proliferation (Figs. 2 and 3). There 
was no mesenteric thrombus, embolus, or atheroscle¬ 
rosis. The patient was discharged 14 days later after an 
uneventful postoperative recovery. 

The patient was readmitted electively 5 months later 
for bowel reanastomosis. The patient denied cocaine 
use or toxic enema insertion since the prior hospitali¬ 
zation. Sigmoidoscopy revealed a friable mucosa, rigid 
bowel wall, and a stricture 10 cm from the anal verge 
beyond which it was not possible to pass. At laparot¬ 
omy, the stricture was resected and the bowel was 
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reanastomosed. Pathologic examination of the resected ^ tF' 

specimen revealed mucosal erosions and congestion. ■ , ' V 

chronic inflammation, and dense fibrosis. The patient ‘ I fk 1 ’ #i 3 

was discharged 8 days after surgery. 


DISCUSSION 


Hydrofluoric acid 

Hydrofluoric acid is a colorless liquid manufactured 
from sulfuric acid and calcium fluoride. It is used 
commercially to remove rust in semiconductor manu¬ 
facture, to catalyze petrochemical reactions, and to etch 
glass (8). Injury may occur by skin contact, ocular 
exposure, ingestion, or inhalation. Direct contact 
causes liquefaction necrosis of soft tissues. Local pene¬ 
tration causes decalcification and erosion of bone by 
fluoride binding to calcium (9). Systemic absorption 
can cause hypocalcemia and consequent arrhythmias 
because of fluoride binding to serum calcium. It can 
also cause metabolic acidosis, hyperkalemia, hypo- 


Fig. 2. Gross pathologic view of the luminal aspect of the resected 
sigmoid colon reveals cobblestoning of the sigmoid mucosa due to 
profound linear ulcers. There is also diffuse mucosal erythema, focal 
hemorrhage, and mural thickening. Inset shows gross pathologic view 
of the serosal aspect of the resected specimen. Note the edematous 
colonic folds (labeled £), serosal vascular congestion and erythema 
(slender arrows ), and focal transmural inflammation (wide arrow). 


Fig. 3. High power photomicrograph from the resected sigmoid 
from an area near an ulcer. The colonic glands are widely separated 
due to a massive acute and chronic inflammatory infiltrate. Inflam¬ 
matory cells invade two colonic glands (arrows) (hematoxylin and 
eosin, X200). Inset shows a low power photomicrograph from the 
edge of a profound sigmoid ulcer. The normal mucosal and submu¬ 
cosal architecture is disrupted and replaced with a fibrinopurulent 
inflammatory exudate and granulation tissue, except for a few pre¬ 
served colonic glands at the right edge of the ulcer (hematoxylin and 
eosin, x40). 


magnesemia, acute pulmonary edema, and myocardial 
injury (10). 

Ingestion can cause nausea, vomiting, abdominal 
pain, diarrhea, and a hemorrhagic esophagitis and gas¬ 
tritis (10-12). Emetics are contraindicated because this 
acid is caustic. Gastric lavage should be performed 
within 90 min of ingestion if spontaneous emesis has 
not occurred. Calcium gluconate is preferred for gastric 
lavage because calcium can bind unabsorbed fluoride 
(10). The currently reported patient similarly received 
calcium carbonate enemas to bind unabsorbed fluoride 
in the colon. Skin exposed during toxic ingestion or 
toxic enema insertion should be treated with topical 
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application of calcium gluconate to bind fluoride ion 

(8, 10, 13). 

Colonic toxicity of intrarectally administered agents 

Colitis has been reported due to intrarectally admin¬ 
istered medications, illicit drugs, contrast materials, 
detergents, and powerful acids, bases, or other corrosive 
substances (Table 1). Toxins are introduced per rectum 
by suppository, enema, or colonoscopic fluid instilla¬ 
tion. Toxic exposure may result from conventional 
medical therapy (14, 15), unconventional medical ther¬ 
apy (7), radiographic examination (16, 17), colono¬ 
scopic examination (18, 19), deliberate self-mutilation 
(20), or accidental self-administration (current report). 

Although a toxic colitis may be obvious from the 
history, this etiology may not be recognized in an 
intoxicated patient, a malingering patient, or a patient 
unaware of the importance of relating this history. Clues 
that a colitis may be due to an intrarectally adminis¬ 
tered agent include perianal excoriation, a segmental 
distal colitis due to a concentration gradient from 
enema administration, and membership in a high risk 
group. Risk groups include members of African tribes 
who traditionally use herbal enemas (7), patients with 
a history of schizophrenia or of prior self-mutilation 
(20), patients who self-administer unsupervised medi¬ 
cations for chronic constipation (21), patients receiving 
a hypertonic contrast agent in an obstructed colon (16), 
patients undergoing colonoscopy with a colonoscope 
inadequately washed after sterilization with hydrogen 
peroxide (18, 19), and patients receiving high-concen- 
tration detergent enemas (22). 

The reported clinical, endoscopic, radiographic, and 
pathologic findings with toxins introduced per rectum 
are listed in Table 1 (6, 7, 14-30). The clinical presen¬ 
tation depends upon the toxin, toxic concentration, 
exposure duration, route of exposure, time after expo¬ 
sure, general medical status, and presence of prior 
colonic disease. Clinical findings with caustic colitis 
include fever, abdominal pain, nonbloody or bloody 
diarrhea, excretion of mucopus, tenesmus, abdominal 
tenderness, rectal tenderness, and leukocytosis (Table 
1). Although the clinicopathologic findings in caustic 
esophagitis are well documented (1-5), only a few cases 
of corrosive colitis have been reported (Table 1). This 
is due to the much greater frequency of caustic ingestion 
than caustic enema. Caustic ingestion initially produces 
cellular edema, inflammation, and necrosis in the 
esophagus (3, 5, 21). Esophageal ulceration subse¬ 
quently develops from sloughing of necrotic mucosa. 
Granulation tissue and fibrosis form with repair. Esoph¬ 
ageal complications include perforation and hemor¬ 
rhage from acute injury, and obstruction due to cica¬ 
trization with chronic injury (2-5, 21). 

The currently reported patient had also taken co¬ 


caine, but did not present with an ischemic colitis as 
expected, with mesenteric vasoconstriction caused by 
cocaine (31-33). Rather, this patient developed a ful¬ 
minant segmental distal colitis as expected from a cor¬ 
rosive enema. This patient developed acute fulminant 
mucosal ulceration, gastrointestinal bleeding, impend¬ 
ing colonic perforation, and a subsequent chronic stric¬ 
ture. The chronic stricture did not produce symptoms 
because the stricture was in the distal excluded colonic 
segment. The reported colonic injury produced by an 
acid enema resembles the esophageal injury produced 
by acid ingestion. 

Reprint requests and correspondence: Mitchell S. Cappell, M.D., 
Ph.D., Director, Gastrointestinal Motility & Laser Endoscopy Unit, 
Department of Medicine/Gastroenterology, UMDNJ-Robert Wood 
Johnson Medical School, New Brunswick, NJ 08903-0019. 

REFERENCES 

1. Anderson KD, Rouse TM, Randolph JG. A controlled trial of 
corticosteroids in children with corrosive injury of the esophagus. 
N Engl J Med 1990;323:637-40. 

2. Horvath OP, Olah T, Zentai G. Emergency esophagogastrectomy 
for treatment of hydrochloric acid injury. Ann Thorac Surg 
1991;52:98-101. 

3. Postlethwait RW. Chemical burns of the esophagus. Surg Clin 
North Am 1983;63:915-24. 

4. Sugawa C, Lucas CE. Caustic injury of the upper gastrointestinal 
tract in adults: A clinical and endoscopic study. Surgery 
1989;106:802-7. 

5. Zargar SA, Kochhar R, Nagi B, et al. Ingestion of corrosive acids: 
Spectrum of injury to upper gastrointestinal tract and natural 
history. Gastroenterology 1989;97:702-7. 

6. Fortson WC, Tedesco FJ. Drug-induced colitis: A review. Am J 
Gastroenterol 1984;79:878-83. 

7. Segal 1. Ou Tim L, Hamilton DG, et al. Ritual-enema-induced 
colitis. Dis Colon Rectum 1979;22:195-9. 

8. Haines PC, Edlich EC, Edlich RF. Chemical bums. In: Edlich 
RE, Spyker DA, eds. Current emergency therapy 1985. Rockville, 
MD: Aspen Systems, 1985:232-6. 

9. Gross PL. Toxicologic emergencies. In: Wilkins EW, Dineen JJ, 
Gross PL, et al., eds. Emergency medicine: Scientific foundations 
and current practice, 3rd ed. Baltimore: Williams & Wilkins, 
1989:419. 

10. Caravati E. Acute hydrofluoric acid exposure. Am J Emerg Med 
1988;6:143-50. 

11. Manoguerra AS, Neuman TS. Fatal poisoning from acute hydro¬ 
fluoric acid ingestion. Am J Emerg Med 1986;4:362-3. 

12. Mayer TG, Gross PL. Fatal systemic fluorosis due to hydrofluoric 
acid burns. Ann Emerg Med 1985;14:149-53. 

13. Vance MW, Curry SE, Kunkel DB, et al. Digital hydrofluoric 
acid burns: Treatment with intraarterial calcium infusion. Ann 
Emerg Med 1986;15:890-6. 

14. Hochter W, Kuhner W, Ottenjann R. Rare forms of colitis. 
Hepatogastroenterology 1983;30:211-21. 

15. Wormann B, Hochter W, Seib HJ, et al. Ergotamine-induced 
colitis. Endoscopy 1985;17:165-6. 

16. Creteur V, Douglas D, Galante M, et al. Inflammatory colonic 
changes produced by contrast material. Radiology 1983;147: 
77-8. 

17. Grantmyre EB, Butler GJ, Gillis DA. Necrotizing enterocolitis 
after renografin-76 treatment of meconium ileus. AJR 
1981;136:990-1. 

18. Bilotta JJ, Waye JD. Hydrogen peroxide enteritis: The “snow 
white” sign. Gastrointest Endosc 1989;35:428-30. 

19. Jonas G, Mahoney A, Muray J, et al. Chemical colitis due to 
endoscope cleaning solutions: A mimic of pseudomembranous 
colitis. Gastroenterology 1988;95:1403-8. 


8 * 


HEALTH SCIENCES LIBRARY 



126 CAPPELL AND SIMON 

20. Byrne JS, Carney MW, Harry DS, et al. Self-induced colitis. 
Postgrad Med J 1975;51:246-9. 

21. Kim SK, Cho C, Levinsohn EM. Caustic colitis due to detergent 
enema. AJR 1980;134:397-8. 

22. Pike BF, Phillippi PJ, Lawson EH Jr. Soap colitis. N Engl J Med 
1971;285:217-8. 

23. Barker CS. Acute colitis resulting from soapsuds enema. Can 
Med Assoc J 1945;52:285. 

24. Bendit M. Gangrene of the rectum as a complication of an 
enema. Br Med J 1945; 1:664. 

25. Hardin RD, Tedesco FJ. Colitis after Hibiclens enema. J Clin 
Gastroenterol 1986;8:572-5. 

26. Kirchner SG, Buckspan GS, O’Neill JA, et al. Detergent enema: 
A cause of caustic colitis. Pediatr Radiol 1977;6:141-6. 

27. Herrerias JM, Muniain MA, Sanchez S, et al. Alcohol-induced 
colitis. Endoscopy 1983;22:195-9. 


Vol. 88, No. 1, 1993 

28. Meyer CT, Brand M, DeLuca VA, et al. Hydrogen peroxide 
colitis: A report of three patients. J Clin Gastroenterol 1981:3 
31-5. 

29. Sheehan JF, Brynjolfsson G. Ulcerative colitis following hydro¬ 
gen peroxide enema: Case report and experimental production 
with transient emphysema of colonic wall and gas embolism. Lab 
Invest 1960;9:150-68. 

30. Pumphrey RE. Hydrogen peroxide proctitis. Am J Surg 
1951;81:60-8. 

31. Freudenberger RS, Cappell MS, Hutt DA. Intestinal infarction 
after intravenous cocaine administration. Ann Intern Med 
1990;113:715-6. 

32. Nalbandian H, Sheth N, Dietrich R, et al. Intestinal ischemia 
caused by cocaine ingestion: Report of two cases. Surgery 
1985;97:374-6. 

33. Yang RD, Han MW, McCarthy JH. Ischemic colitis in a crack 
abuser. Dig Dis Sci 1991;36:238-40. 




